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(54) Tv 

(57) A TV cellular phone system comprises a tele- 
phone set unit (10) and an expansion unit which is con- 
nected to the telephone set unit (10) as the need arises 
and is composed of an image output section (20), an 
image input section (30). a sound output section (40). 
and an sound input section (50). A CPU/mutti- 
ptex/ciuplex section (12) in the telephone set unit (10) 
senses the TV telephone identifier from the TV tele- 
phone data received by a public network interface sec- 
tion (11). sets each section in the TV telephone mode, 
and duplexes the received TV telephone data into audio 
data and video data. The audio data and video data are 

t public rcnwwc 



outputted via a stream input/output (13) to an expansion 
unit When the expansion input section inputs audio 
data and video data as TV telephone data via the 
stream input/output (13). the CPU/rnultiplexAluplex sec- 
tion (12) multiplexes the video data and audio data to 
create TV telephone data. The TV telephone data is 
then transacted to the public network interface (11). 
This therefore realizes a cellular phone which can also 
be used in a TV cellular phone system without impairing 
the portability of the cellular phone when it is used as a 
mere telephone. 
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Description 

[0001 ] This invention relates to a celldar phone for 
transmitting and receiving various types of data, includ- 
ing audio data, via a radio channel, a TV-cellular-phone 5 
expansion unit for enabling the cellular phone to be 
used as a TV telephone, and a TV cellular phone sys- 
tem provided with the cellular phone and the TV-cellu- 
lar-phone expansion unit. 

[0002] With the recent improvements in radio com- 10 
munication technology and data processing technology, 
television (herein after referred to simply as TV) cellular 
phones are being developed. This type of TV cellular 
, phone is provided with not only a ratio communication 
function of transmitting and receiving various types of is 
data, including audio data, via a radio channel but also 
a video camera for inputting images and a video monitor 
for outputting images, which enables users to enjoy 
conversation while exchanging images with each other 
easily. 20 
[0003] Persons using TV cellular phones do not 
always use their TV cellular phones as TV telephones. 
Actually, at the places where they have gone or during 
the movement from one place to another, they use their 
TV cellular phones as mere telephones, not using the ss 
TV function. Namely, the video camera for inputting 
images or the video monitor for outputting images are 
not always required and need be carried with them less 
frequently. 

[0004] Since the video camera and video monitor so 
have been integrated into a conventional TV cellular 
phone, the telephone cannot be handled separately 
from the video camera and video monitor, impairing its 
portability signif icarrtly. 

[0005] The object of the present invention is to pro- 35 
vide a cellular phone capable of being used as a TV tel- 
ephone without impairing its portability as the need 
arises, a TV-cellular-phone expansion unit for enabling 
the cellular phone to be used as a TV telephone, and a 
TV cellular phone system provided with the cellular 40 
phone and TV-cellular-phone expansion unit. 
[0006] According to a first aspect of the present 
invention, there is provided a cellular phone for transmit- 
ting and receiving conversation telephone data and tel- 
evision telephone data which has audio data and video 45 
data via a radio channel, comprising: 

means for receiving said conversation telephone 
data and said television telephone data via said 
radio channel; 50 
means for setting a conversation mode when said 
receiving means receives said conversation tele- 
phone data, and setting a television telephone 
mode when said receiving means receives said tel- 
evision telephone data; ** 
means for, in said conversation mode, decoding 
said conversation telephone data to produce sound 
and encoding sound to create conversation tele- 



-phoriedata; 
means for, in said television telephone mode, per- 
mitting said received television telephone data to be 
outputted outside said cellular phone and said tele- 
vision telephone data inputted from outside said 
cellular phone to be inputted; and 
means for transmitting the television telephone data 
inputted to said permitting means via said radio 
channel. 

[0007] According to a second aspect of the present 
invention, there is provided a television cellular phone 
expansion unit for using as a television telephone a cel- 
lular phone for transmitting and receiving conversation 
telephone data and television telephone data which has 
audio data and video data via a radio channel, said cel- 
lular phone including means for outputting television tel- 
ephone data via a predetermined channel other than 
the radio channel and means for receiving television tel- 
ephone data via the predetermined channel, 

said television cellular phone expansion unit com- 
prising: 

means for receiving the television telephone data 
output from the outputting means of the cellular 
phone; 

first conversation means for converting the video 
data and the audio data in the received television 
telephone data into an output video signal and an 
output audio signal; 

means for inputting an input video signal and an 
input audio signal; 

second conversion means for converting the input 
video signal and the audio signal into video data 
and audio data; 

means for outputting the video data and the audio 
data converted by the second conversion means to 
the receiving means of the cellar phone. 

[0008] According to a third aspect of the present 
invention, there is provided a television cellular phone 
system including a cellular phone for transmitting and 
receiving conversation telephone data and television 
telephone data which has audio data and video data, 
via a radio channel and a television cellular phone 
expansion unit for using the cellular phone as a televi- 
sion telephone, said television cellular phone system 
comprising: 

means for receiving said conversation telephone 
data and said television telephone data via said 
radio channel; 

means tor setting a conversation mode when said 
receiving means receives said conversation tele- 
phone data, and setting a television telephone 
mode when said receiving means receives said tel- 
evision telephone data; 

means for, in said conversation mode, decoding 
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said conversation telephonetiata to produce sound 
and encoding sound to create convention tele- 
phone data; 

means for. in said television telephone mode, per- 
mitting said received television telephone data to be 
outputted to said expansion unit from said cellular 
phone and said television telephone data to be 
inputted from expansion unit to said cellular phone; 
and 

means for transmitting the television telephone data 
inputted to said permitting means via said radio 
channel, and 

said television telephone expansion unit compris- 
ing: 

means for receiving the television telephone data 
output from said permitting means of the cellular 
phone; 

first conversation means for converting the video 
data and the audio data in the received television 
telephone data into an output video signal and an 
output audio signal; 

means for inputting an input video signal and an 
input audio signal; 

second conversion means for converting the input 
video signal and the audio signal into video data 
and audio data; 

means for outputting the video data and the audio 
data converted by the second conversion means to 
the receiving means of the cellar phone. 

[0809] According to a fourth aspect of the present 
invention, there is provided a cellular phone system 
comprising: 

a cellular phone unit capable of transmitting and 
receiving conversation telephone data and televi- 
sion telephone data including audio and video data 
via a public radio communication network; and 
an expansion unit which is provided independently 
of said cellular phone and includes means for. when 
satd cellular phone is in a television telephone 
mode for transmission and reception of television 
telephone data and the relation between said 
expansion unit and said cellular phone is kept in a 
transfer mode enabling data transfer, not only ena- 
bling television telephone audio and video data to 
be exchanged between said cellular phone and 
said expansion unit and converting the transferred 
audio and video data into audio and video signals 
but also creating audio and video data to be trans- 
ferred to raid cellular phone, wherein said cellular 
phone is kept capable of conversation using televi- 
sion telephone audio data, when raid cellular 
phone is in the television telephone mode and kept 
in a non-transfer mode in which the data transfer 
between said cellular phone and said expansion 
unit is impossible. 



AMMO] According to a sixttv aspect of the present ■ 
invention, there is provided a cellular phone system 
comprising: 

5 a cellular phone unit capable of transmitting and 
receiving conversation telephone data and televi- 
sion telephone data induing audio and video data 
via a public radio communication network; and 
an expansion unit which is provided independently 

w of said cellular phone and includes means for, when 
raid cellular phone is in a television telephone 
mode for transmission and reception of television 
telephone data and the relation between said 
expansion unit and said cellular phone is kept in a 

is transfer mode enabling data transfer, not only ena- 
bling television telephone audio and video data to 
be exchanged between said cellular phone and 
raid expansion unit and converting the transferred 
audio and video data into audio and video signals 

20 but also creating audio and video data to be trans- 
ferred to said cellular phone, wherein said cellular 
phone is kept capable of conversation using the tel- 
evision telephone audio data transferred from said 
expansion unit when said cellular phone is in the 

25 television telephone mode and kept in the transfer 
mode. 

[CO? 1 ] This summary of the invention does not nec- 
essarily describe all necessary features so that the 
so invention may also be a sub-combination of these 
described features. 

[0012] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

35 

FIQ. 1 is a block diagram showing a schematic con- 
figuration of a TV cellular phone system according 
to a first embodiment of the present invention; 
FIQ. 2 is a flowchart to help explain the operation 

40 procedure for the telephone set unit in the TV cellu- 
lar phone system of FIQ. 1; 
FIQ. 3 is a flowchart to help explain the operation 
procedure for the expansion unit in the TV cellular 
phone system of FIQ. 1 ; 

45 FIQ. 4 is a block diagram showing a schematic con- 
figuration of a TV cellular phone system according 
to a second embodiment of the present invention; 
FIQ. 5 is a flowchart to help explain the operation 
procedure for the telephone set unit in the TV celtu- 

50 lar phone system of FIQ. 4; 

FIQ. 6 is a flowchart to help explain the operation 
procedure for the expansion unit in the TV cellular 
phone system of FIQ. 4; 

FIQ. 7 is a block diagram showing a schematic con- 
55 figuration of a TV cellular phone system according 
to a third embodiment of the present invention; 
FIQ. 8 is a flowchart to help explain the operation 
procedure for the telephone set unit in the TV cellu- 
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' - lar phone system of FIG. 7; - - 

FIG. 9 is a flowchart to help explain the operation 
procedure tor the expansion unit in the TV cellular 
phone system of FIG. 7; 

FIG. 10 is a block diagram showing a schematic s 
configuration of a TV cellular phone system accord- 
ing to a fourth embodiment of the present invention; 
FIG. 1 1 is a flowchart to help explain the operation 
procedure for the telephone set unit in the TV cellu- 
lar phone system of FIG. 1 0; and w 
FIG. 12 is a flowchart to help explain the operation 
procedure for the expansion unit in the TV cellular 
phone system of FIG. 10. 

[0013] Hereinafter, referring to the accompanying is 
drawings, embodiments of a TV cellular phone system 
according to the present invention will be explained. In 
the embodiments below, the parts marked with the 
same reference symbols indicate the same parts and 
explanation of them may be simplified. For detailed 20 
explanation of those simplified, refer to the relevant 
descriptions in the specification. 
[0014] A TV cellular phone system according to a 
first embodiment of the present invention will be 
explained by reference to FIGS. 1 to 3. 25 
[0015] FIG. 1 is a block diagram showing a sche- 
matic configuration of a TV cellular phone system 
according to a first embodiment of the present inven- 
tion. The TV cellular phone system comprises a tele- 
phone set unit 10 serving as a cellular phone and an 30 
expansion unit which is provided independently of the 
cellular phone, is connected to the telephone set unit 10 
when the transfer off video data and/or audio data is 
needed and includes an image output section 20, an 
image input section 30. a sound output section 40. and 35 
a sound input section 50. 

[001 6] The telephone set unit 10 is provided with a 
network interface 1 1 including a radio circuit, such as an 
antenna, for connecting with a public network and a 
CPU/multiplex/duplex section 12 for transmitting and 40 
receiving audio data and/or video data via the network 
interface 1 1 according to the procedure stored in a ROM 
19 and multiplexing these data or duplexing the 
received data into audio data and video data. At the 
start of reception in the TV telephone mode, an identi- 45 
fier for TV telephone included in the received data or 
signal is sensed by the CPU 12. The CPU 12 judges the 
TV telephone mode by comparing the identifier with the 
identifier data in the ROM 19. stores the result in a RAM 
1 8. and executes reception control in the TV telephone so 
mode. At the start of transmission in the TV telephone 
mode, the CPU 12 refers to the identifier data in the 
ROM 19 and adds the identifier tor TV telephone to the 
data or signal to be transmitted, stores the TV telephone 
mode into the RAM 18, and executes transmission con- 65 
trd in the TV telephone mode. In the general conversa- 
tion mode, the CPU 12. which refers to the identifier 
data stored in the ROM 19, senses the identifier for nor- 



"mal'telephone included in the received and trahsmitted 
data or signal, stores the result into the RAM 18, and 
executes transmission and reception control in the nor- 
mal telephone mode. The telephone set unit 10 further 
includes a display section 14 for displaying telephone 
numbers and others, a man-machine interface section 
15, such as a touchpad, an audio codec speaker/micro- 
phone 16 for encoding the audio signal from a micro- 
phone and decoding the audio data stream from the 
CPU/multiplex/duplex section 12, and a stream 
input/output 13 serving as a stream interface for ena- 
bling the transfer of audio data streams and video data 
streams by wire or radio between an expansion unit 
explained later and the CPU/multiptex/duptex section 
12. 

[001 7] The expansion unit includes an image output 
section 20 that receives the video data streams and dis- 
plays images, an image input section 30 that takes in 
images and outputs video data streams, a sound output 
section 40 that receives the audb data streams and 
reproduces sound or audio signals, and a sound input 
section 50 that takes in sound and outputs audio data 
streams. The image output section 20 includes a stream 
input/output 21 serving as a stream interlace for loading 
the video data stream from the cellular phone 10 into 
the image output section 20, an image data decoding 
section 22 for decoding video data streams, and a video 
monitor 23 for cfisplaying images on the basis of the 
decoded TV signals. The image input section 30 
includes a stream input/output 31 serving as a stream 
interlace for creating and outputting video data streams 
to the cellular phone 10, a video camera 33 for convert- 
ing optical images into video signals, and an image data 
encoding section 32 for encoding the video signal from 
the video camera. The sound output section 40 includes' ' 
a stream input/output 41 serving as a stream interface 
for loading the audio data stream from the cellular 
phone 1 0 into the audio output section 40, an audio data 
encoding section 42 for decoding audio data streams, 
and a speaker 43 for generating sound, being driven by 
the decoded sound signal. The sound input section 50 
includes a stream interface section 51 for outputting 
audio data streams to the cellular phone 10. a micro- 
phone 53 for converting sound into a sound signal, and 
a data encoding section 52 for encoding the sound sig- 
nal. 

[0018] Next the operation of the telephone set unit 
in the TV cellular phone system shown in FIG. 1 will be 
explained by reference to a flowchart shown in FIG. 2. 
[0019] As shown in step A1, when the public net- 
work interlace, or the network interface 1 1 has received 
a phone call, the CPU/muttiplex/duplex section 12 refers 
to the data in the ROM 1 9 and judges whether the call is 
from a TV telephone or an ordinary telephone as shown 
in step A2. The judgment is made by comparing the 
identification code included in the control data 
exchanged with the public network for control with the 
identification data in the ROM 19. 
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^{0820] * •* If fetus-been judgethatihecall isnot from a 
TV telephone, or when the result is NO at step A2, infor- 
mation that the call is in the general conversation mode 
is written into the RAM 18. The CPUAnultiplexAluplex 
section 12 then starts control in the general conversa- s 
tion mode to execute communication by the action of an 
orcfinary telephone set as shown in step A3. 
[0021 ] On the other hand, if the result is YES at step 
A2. or it has been judged that the call is from a TV tele- 
phone, information that the call is from a TV telephone w 
is written into the RAM 18. The CPUAnuftiplexAiuplex 
section 12 then starts control to execute communication 
by the action of a TV telephone set as shown in step A4. 
In the TV telephone mode, processes in the following 
two systems are executed in parallel. 15 
[0022] The CPU/muttipl ex/duplex section 12 
causes the public network interface 1 1 to receive audio- 
and-vide^data-multiplexed TV telephone data as 
shown in step A5 and duplexes the TV telephone data 
into audio data and video data as shown in step A6. 20 
Then, the CPU/multiplex/duplex section 1 2 not only out- 
puts the extracted audio data and video data via the 
channel interface section 13 as shown in step A7. but 
also delivers the audio data to the audio codec 
speaker/microphone 16 acting as a sound controller, 2s 
which decodes the audio data as shown in step A8 and 
reproduces sound as shown in step A9. 
[0023] In parallel with that process, the CPU/murti- 
plex/duplex section 12 causes the audio codec 
speater/micrcphone 16 to enable the user to input so 
sound as shown in step A10 and encode the inputted 
audio signal as shown in step A1 1 . Then, the CPUAnul- 
tiplex/duplex section 12 judges whether the channel 
interlace section 13 has received the video data or 
audio data If the result is YES as shown at step A1 2, or 35 
it has been judged that the audio data has been 
received, the aucfio data obtained from the sound con- 
troller 16 is multiplexed with the video data and aucfio 
data received by the channel interface section 13 to pro- 
duce TV telephone data as shown in step A1 3. The TV #> 
telephone data is transmitted to the public network inter- 
face 1 1 as shown in step A14. 
[0024] As shown NO in step A15, the CPUAnulti- 
plexAluplex section 12 repeats the above processes 
until it has received information that the phone has been <s 
hung up from the man-machine interface 1 5 or informa- 
tion that the public network interface 11 is going to com- 
plete the communicatioa After having hung up the 
phone, the CPU/rmirtiplex/duplex section 12 ends the 
process. 50 
[0025] FIG. 3 is a flowchart to help explain the oper- 
ation of the expansion unit in the TV cellular phone sys- 
tem. 

[0026] As shown in step B1 of FIG. 3, the video 
camera 33 in the image input section 30 converts an ss 
image into a video signal and the microphone 53 in the 
sound input section 50 converts sound into an aucfio 
signal. Then, as shown in step B2. the image data 



encoding section 32 encctf^^ ' 
data and the audio data encoding section 52 encodes 
the audio signal into audio data. Thereafter, the video 
data and aucfio data are outputted via the channel inter- 
lace section 31 and channel interface section 51 to the 
telephone set unit 10. 

[0027] In parallel with the processes from step B1 to 
step B3, the video data is inputted via the channel inter- 
face section 21 in the image output section 20 and the 
audio data is inputted via the channel interface section 
41 in the sound output section 40 as shown in step B4. 
The inputted video data and audio data are decoded by 
the video data decoding section 22 and audio data 
decoding section 52 into a video signal and an audio 
signal as shown in step B5. Then, the video signal and 
audio signal drive the video monitor 23 and speaker 43. 
thereby displaying an image according to the video sig- 
nal and reproducing sound according to the audio signal 
as shown in step B6. 

[0028] As described above, with the TV cellular 
phone system of the first embodiment the telephone 
set unit 10 is separable from the expansion unit, ena- 
bling only the telephone set unit 10 to be used as a 
mere cellular phone. This prevents the portability of the 
telephone set unit 10 from being impaired. In addition, 
when just being connected to the expansion unit as the 
need arises, the telephone set unit 10 can be used as a 
TV telephone. 

[0029] Furthermore, even when the telephone set 
unit 10 in the TV cellular phone system of the first 
embodiment is a single unit, it can be used as a TV tel- 
ephone with only sound available. 
[0030] Moreover, because the telephone set unit 10 
is not integrated into the expansion unit, a great load is 
prevented from being applied to the built-in battery of 
the telephone set unit and therefore its power consump- 
tion is suppressed. 

[0031] A TV cellular phone system according to a 
second embodiment of the present invention will be 
explained by reference to FIGS. 4 to 6. 
[0032] FIG. 4 is a block diagram showing a sche- 
matic configuration off a TV cellular phone system 
according to the embodiment. Like the system shown in 
FIG. 1 . the TV cellular phone system comprises a tele- 
phone set unit 10 and an expansion unit 60 connected 
to the telephone set unit 10 as the need arises. 
[0033] The telephone set unit 10 has the same con- 
figuration as that of the telephone set unit 1 0 of the first 
embodiment in FIG. 1 . For explanation of it. refer to the 
relevant parts of the first embodiment. The expansion 
unit 60 includes a stream input/output 61 serving as a 
channel interface section, a multiplex/duplex section 62, 
a video codec section 63. and an audio codec section 
64. The telephone set unit 1 0 is connected to the expan- 
sion unit 60 via each of the stream input/output 13, 61. 
[0034] FIG. 5 is a flowchart to help explain the oper- 
ation procedure for the telephone set unit 10 in the TV 
cellular phone system shown in FIG. 4. 
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[0035] As *howiHn*step*H1' iivFI6:»5, v when-the . 
public network interface 1 1 has received a phone call, 
the CPU/rnuttiplex/duplex section 12 judges whether the 
call is from a TV telephone or not. The judgment is 
made by comparing the identification code included in 
the control data exchanged with the public network for 
call control with the identification code data stored in the 
ROM 19. 

[0036] If it has been judge that the call is not from a 
TV telephone, or if the result is NO at step H2, the 
CPU/muttipl ex/duplex section 12 stores information that 
the call is in the general conversation mode into the 
RAM 1 8 and starts control to execute communication by 
the action of an ordinary telephone set as shewn in step 
H3. On the other hand, if the result is YES at step H2, or 
it has been judged that the call is from a TV telephone, 
the CPU/multiplex/duplex section 12 stores information 
that the call is from a TV telephone into the RAM 18. 
Then, the CPU/multiplex/duplex section 12 starts con- 
trol to execute communication by the action of a TV tel- 
ephone set as shown in step H4. In the TV telephone 
mode, processes in the following two systems are exe- 
cuted in parallel. 

[0037] The CPU/imultiptex/duplex section 12 
causes the public network interface 1 1 to receive audio- 
and-video-multiplex TV telephone data as shown in step 
H5. Then, the CPU/murtiplex/dtplex section 12 not only 
outputs the received TV telephone data to the stream 
input/output 13 acting as a channel interface as shown 
in step H6, but also duplexes the TV telephone data and 
extracts the audio data as shown in step H7. Then, as 
shown in steps H8 and H9, the CPU/multiplex/duplex 
section 1 2 causes the audio codec speaker/microphone 
1 6 acting as a sound controller to decode the audio data 
♦ and reproduce sound. 

[0038] In parallel with that process, the CPU/murti- 
pl ex/duplex section 12 causes the audio codec 
speaker/microphone 16 to enable the user to input 
sound and encode the inputted and converted audio 
signal into audio data as shown in steps H10 and H1 1 . 
Then, the CPU/mutttplax/duplex section 12 judges 
whether the channel interface section 13 has received 
the TV telephone data as shown in step H12. If the 
result is YES as shown in step H12, or it has been 
judged that the TV telephone data has been received, 
the audio data obtained from the audio codec 
speaker/microphone 16 is multiplexed with the TV tele- 
phone data received by the channel interface section 1 3 
as shown in step H13. Then, as shown in step H14, the 
multiplexed TV telephone data is transmitted to the pub- 
lic network interface 1 1 . 

[0039] As shown NO in step H15, the CPUAnurti- 
plex/duplex section 12 repeats the above processes 
until it has received information that the phone has been 
hung up from the man-machine interlace 15 or informa 
tion that the public network interlace 1 1 is going to com- 
plete the communication. After having hung up the 
phone as shown in step H16. the CPU/multtplex/dupiex 
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''section 12 ends the process: 
[0040] FIQ. 6 is a flowchart to help explain the oper- 
ation procedure for the expansion unit 60 in the TV cel- 
lular phone system shown in FIG. 4. 
[0041] As shown in step C1 of FIG. 6, in the expan- 
sion unit 60, the externally connected video camera 
picks up an image and inputs the video signal to the 
image codec section 63 and the externally connected 
microphone picks ip sound and input the audio signal 
to the audio codec section 64. Then, as shown in step 
C2, the inputted video signal and audio signals are 
encoded into video data and audio data, respectively. 
Then, the multiplex/duplex section 62 multiplexes the 
video data and the audio data as shown in step C3 to 
produce TV telephone data and causes the stream I/O 
61 to output the TV telephone data as shown in step C4. 
[0042] In parallel with the processes, the TV tele- 
phone data is inputted into the stream I/O 61 as shown 
in step C5. The multiplex/duplex section 62 duplexes 
the inputted TV telephone data into audio data and 
video data. Then, as shown in step C7, the video codec 
section 63 decodes the video data and the audio codec 
section 64 decodes the audio data. As shown in step 
C8, the decoded video signal and audio signal are out- 
putted to the externally connected video monitor and 
speaker. The video monitor reproduces images from the 
video signal and the speaker reproduces sound from 
the audio signal. 

[0043] As described above, with the TV cellular 
phone system of the second embodiment, not only can 
the telephone set unit 10 be used as a mere cellular 
phone, but the load on the processing of the telephone 
set unit can also be decreased by causing the expan- 
sion unit 60 to duplexe and multiplex the TV telephone 
data. In addition, the date* transfer between the tele- 
phone set unit 10 and expansion unit 60 is achieved 
using the TV telephone data, which allows versatile 
data transfer and decreases the amount of data. 
[0044] Furthermore, even when the telephone set 
unit 10 in the TV cellular phone system of the second 
embodiment is a single unit, it can be used as a TV tel- 
ephone with only sound available. 
[0045] Moreover, because the telephone set unit 1 0 
is not integrated into the expansion unit, a great load is 
prevented from being applied to the built-in battery of 
the telephone set unit and therefore its power consump- 
tion is suppressed. 

[0046] A TV cellular phone system according to a 
third embodiment of the present invention will be 
explained by reference to FIGS. 7 to 9. 
[0047] FIG. 7 is a block diagram showing a sche- 
matic configuration of a TV cellular phone system 
according to the third embodiment. The configuration of 
the TV cellular phone system will be explained in com- 
parison with the TV cellular phone system of the second 
embodiment in FIG. 4. In the system of FIG. 7, the tele- 
phone set unit 10 is provided with a CPU 17 in place of 
the CPU/multiplex and separation 12 and with no sound 
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controller 16; andlheexpansion unit60 is provtded<with* 1 • 
a CPU/multiplex/duplex section 65 instead of the multi- 
plex/duplex section 62. 

[0048] FIQ. 8 is a flowchart to help explain the oper- 
ation procedure for the telephone set unit 10 in the TV < 
ceflidar phone system shown in FIG. 7. 
[0049] As shown in step D1 in FIGL 8. when the 
public network interface 1 1 has received a phone call, 
the CPU 17 first judges whether the connection of the 
expansion unit 60 has been sensed as shown in step 
02. The judgment is made by checking to see if the 
CPU has received notice of the existence of the expan- 
sion unit 60. 

[0050] If it has been judge that the connection has 
not been sensed, or if the result is MO at step 02, the 
CPU 17 starts control to execute communication in the 
general conversation mode by the action of an ordinary 
telephone set as shown in step D3. On the other hand, 
if the result is YES at step D2, or it has been judged that 
the connection has been sensed, the CPU 17 further 
judges whether the cad is from a TV telephone. The 
judgment is made by comparing the identification code 
included in the control data exchanged with the public 
network for call control with the identification code data 
stored in the ROM 19. 

[0051] Even if the result is NO at step D4, or rf it has 
been judged that the call is not from a TV telephone, the 
CPU 17 starts control to execute communication in the 
general conversation mode by the action of an ordinary 
telephone set as shown in step D3. On the other hand, 
if the result is YES at step D4, or it has been judged that 
the call is from a TV telephone, the CPU 1 7 starts con- 
trol to execute communication in the TV telephone 
mode by the action of a TV telephone as shown in step 
D5. Specifically, in the TV telephone mode, processes 
in the following two systems are executed in parallel. 
[0052] The CPU 17 causes the channel interface 
section 13 to output the TV telephone data obtained by 
multiplexing the audio data and video data received by 
the network interface 11 acting as the public interface 
section as shown in step 06. In parallel with this proc- 
ess, the CPU 17 causes the channel interface section 
13 to receive the TV telephone data as shown in step 
D7 and transmit the received TV telephone data to the 
public interface section network 11 as shown in step D8. 
[0053] As shown NO in step D9, the CPU 17 
repeats the above processes until it has received infor- 
mation that the phone has been hung up from the man- 
machine interface 15 or information that the public net- 
work interface 1 1 is gong to complete the communica- 
tion. After having hung up the phone as shown in step 
010, the CPU 17 ends the process. 
[0054] FIG. 9isa flowchart to heip explain the oper- 
ation procedure tor the expansion unit 60 in the TV cel- 
lular phone system shown in FIG. 7. 
[0055] In the expansion unit 60, the CPU/multi- 
plex/duplex section 65 informs the telephone set unit 1 0 
of its existence as shown in step El. Thereafter, the 



* video signal corresponding 1o the image picked up by 
the video camera externally connected to the video 
codec section 63 is outputted as shown in step E2. 
Then, the video codec section 63 encodes the video 

s signal into video data as shown in step E3. In addition, 
the audio signal corresponding to the sound picked up 
by the microphone externally connected to the audio 
codec section 64 is outputted as shown in step E2. 
Then, the video codec section 63 encodes the audio 

w signal into audio data as shown in step E3. Then, the 
CPUAnutt^tex/duplex section 65 produces TV tele- 
phone data by multiplexing the encoded video data and 
audio data as shown in step E4. The stream I/O 61 cut- 
puts the produced TV telephone data as shown in step 

rs E5. 

[0056] In parallel with this process, the stream I/O 
61 inputs the TV telephone data as shown in step E6. 
The CPU/tauIttplexAJuplex section 65 duplexes the TV 
telephone data into audio data and video data as shown 

20 in step E7. Then, as shown in step E8, the video codec 
section 63 decodes the video data and the audio codec 
section 64 decodes the audio data As shown in step 
E9. the decoded video signal and audio signal are out- 
putted to the externally connected video monitor and 

25 speaker. 

[0057] As described above, because the telephone 
set unit 10 is not provided with the function of multiplex- 
ing and duplexing the TV telephone data in the TV cel- 
lular phone system of the third embodiment differently 

so from that of the second embodiment, the number of 
parts constituting the telephone set unit is decreased, 
which improves its portability. 
[0058] Since the telephone set unit 1 0 in the TV cel- 
lular phone system of the third embodiment executes 

35 communication as a TV telephone only when the con- 
nection of the expansion unit 60 has been sensed, it 
cannot be used in the TV telephone mode as a single 
TV cellular phone with only sound available differently 
from the first and second embodiments. 

40 [0059] A TV cellular phone system according to a 
fourth embodiment of the present invention will be 
explained. 

[0030] FIG. 10 is a block diagram showing a sche- 
matic configuration of a TV cellular phone system 

45 according to the fourth embodiment. In comparison with 
the TV cellular phone system of the third embodiment in 
FIG. 7. the TV cellular phone system of the fourth 
embodiment has an audio codec speaker/microphone 
16 acting as a sound controller in the telephone set unit 

so 10. An expansion unit 60 in the forth embodiment has 
almost the same configuration as that of the expansion 
unit 60 of the third embodiment. 
[0031] FIG. 11 is a flowchart to help explain the 
operation procedure for the telephone set unit 10 in the 

55 TV cellular phone system shown in FIG. 1 0. 

[0032] As shown in step F1 in FIG. 11, when the 
public network interface 11 has received a phone call, 
the CPU 17 first judges whether the expansion unit 60 
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- ha&bem connected the tel^ 
or radio (i.e., RF) and the connection has been sensed 
as shown in step F2. The judgment is made by checking 
to see if the CPU has received notice of the existence of 
the expansion unit 60. The result of judgment is usually s 
stored in the RAM 18. The state where the expansion 
unit 60 has been connected to the telephone set unit 
means that the expansion unit 60 is ready to transfer the 
TV telephone data at any time. It is not limited to the 
case where they are connected mechanically, and w 
includes a case where they are separated spatially, but 
exchange data with each other by wireless means when 
they are operable. 

[0063] tf it has been judge that the state where they 
have not been connected to each other has been is 
sensed, or if the result is NO at step F2, the CPU 17 
starts control to execute communication in the general 
conversation mode by the action of an ordinary tele- 
phone set as shown in step F3. On the other hand, if the 
result is YES at step F2, or it has been judged that the 20 
state where they have been connected has been 
sensed, the CPU 1 7 further judges whether the data or 
signal of the call is from a TV telephone. The judgment 
is made by referring to the identification code included 
in the control data exchanged with the public network for 2s 
call control. 

[0064] Even if the result is NO at step F4, or if it has 
been judged that the call is not from a TV telephone, the 
CPU 1 7 starts control to execute communication in the 
general conversation mode by the action of an ordinary 30 
telephone set as shown in step F3. On the other hand, 
if the result is YES at step F4, or it has been judged that 
the call is from a TV telephone, the CPU 17 starts con- 
trol to execute communication in the TV telephone 
mode by the action of a TV telephone as showvin step 
F5. Specifically, in the TV telephone mode, processes in 
the following two systems are executed in parallel. 
[0065] The CPU 17 causes the channel interface 
section 1 3 to output the TV telephone data obtained by 
multiplexing the audio data and video data received by 40 
the public network interface 1 1 as shewn in step F6. 
Then, the CPU 17 causes the stream input/output 13 
acting as a channel interface to receive the audio data 
duplexed from the TV telephone data sent back from the 
expansion unit 60 as shown in step in F7, hands over 45 
the received audio data to the audio codec 
speaker/microphone 16 acting as a sound controller, 
and causes the audio codec speaker/microphone 16 to 
decode the audio data into an audio signal and repro- 
duce sound from the audio signal as shown in steps F8 so 
and F9. 

[0066] In parallel with this process, the CPU 17 
causes the audio codec speaker/microphone 16 to 
allow the user to input sound or encode the inputted 
audio signal to produce audio data as shown in steps ss 
F10 and F11. Then, the CPU 17 causes the stream 
input/output 13 to output the audio data supplied from 
the audio codec speaker/microphone 16 as shown in 



step f=12. In addition, thrCPU-17 delivers*the f multi^ 
plexed TV telephone data including the output of the 
audio codec speaker/microphone 16 to the stream 
input/output 13 as shown step F13. The TV telephone 
data is then transmitted via the public network interface 
1 1 as shown in step F14. 

[Q067] As shown NO in step F15. the CPU 17 
repeats the above processes until it has received infor- 
mation that the phone has been hung up from the man- 
machine interface 15 or information that the public net- 
work interface 1 1 is going to complete the communica- 
tion. After having hung up the phone as shown in step 
F16, the CPU 17 ends the process. 
[0068] FIG. 12 is a flowchart to help explain the 
operation procedure for the expansion unit 60 in the TV 
cellular phone system shown in FIG. 10. 
[0069] In the expansion unit 60, the CPU/multi- 
pl ex/duplex section 65 informs the telephone set unit 10 
of its existance as shown in step G1 in FIG. 12. There- 
after, the telephone set unit 10 inputs audio data to the 
stream input/output 61 as shown in step G2. In addition, 
the video camera externally connected to the video 
codec 63 picks up images, converts them into a video 
signal, and inputs the video signal to the video codec 63 
as shown in step G3. The microphone externally con- 
nected to the audio codec 64 picks up sound, converts 
the sound into an audio signal, and inputs the audio sig- 
nal to the audio codec 64 in step G3. The video codec 
63 and audio codec 64 encode the inputted video signal 
and audio signal into video data and audio data, respec- 
tively, as shewn in step G4. Then, the CPU/muIti- 
plex/duplex section 65 multiplexes these video data and 
audio data to produce TV telephone data as shown in 
step G5. As shown in step G6. the stream input/output 
61 outputs the TV telephone data as shown in step G6. 
[0070] In parallel with this process, the stream I/O 
61 inputs the TV telephone data as shown in step G7. 
The CPU/multiplex/duplex section 65 duplexes the TV 
telephone data into audio data and video data as shown 
in step G8. Then, as shown in step G9, the video codec 
section 63 decodes the video data into a video signal 
and the audio codec section 64 decodes the audio data 
into an audio signal. As shown in step G10, the decoded 
video signal and audio signal are outputted to the exter- 
nally connected video monitor and speaker, which then 
reproduce images and sound, respectively. At the same 
time, the audio data is outputted to the stream input/out- 
put 61 as shown in step G1 1 . The outputted audio data 
is inputted via the stream input/output 13 to the audio 
codec speaker/microphone 16 of the telephone set unit 
10. The audio codec speaker/microphone 16 repro- 
duces sound. 

[0071 ] As described above, although the telephone 
set unit 10 is not provided with the function of multiplex- 
ing and duplexing the TV telephone data in the TV cel- 
lular phone system of the fourth embodiment differently 
from that of the second embodiment, the audio data 
included in the TV telephone data transmitted from the 
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-other partytante reproduced aMhe telephoned tOTfr****» 
1 0 and the audio data obtained by the telephone set unit 
10 can be included in the TV telephone data to be trans- 3. 
mitted to the other party. 

[0072] As described in detail, with the present s 
invention, a telephone set, a video camera, a video 
monitor, and others are separated from each other in 
the configuration of a TV cellular phone, which not only 4. 
prevents the portability of the cellular phone from being 
impaired but also enables the cellular phone to be used 
as a TV telephone by Just connecting the cellular phone 
to an expansion unit including a video camera and a 
video monitor. 



(12;13,17). 
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Claims 



A cellular phone for transmitting and receiving con- 
versation telephone data and television telephone 
data which has audio data and video data, via a 
radio channel, characterized by comprising: 

means (1 1) for receiving said conversation tel- 
ephone data and said television telephone data 
via said radio channel; 

means (12. 17) for setting a conversation mode 
when said receiving means (11) receives said 
conversation telephone data, and setting a tel- 
evision telephone mode when said receiving 
means (11) receives said television telephone 



15 5. 



20 



25 



30 



means (16. 17) for, in said conversation mode, 
decoding said conversation telephone data to 
produce sound and encoding sound to create 
conversation telephone data; 
means (12, 13. 17) for, in said television tele- 
phone mode, permitting said received televi- 
sion telephone data to be outputted outside 
said cellular phone and said television tele- 
phone data inputted from outside said cellular 
phone to be inputted; and 
means (1 1 ) for transmitting the television tele- 
phone data inputted to said permitting means 
via said radio channel. 

The cellular phone according to claim 1 . character- 
ized in that said permitting means (12, 13. 17) 
includes 

means (12) for. in said television telephone 
mode, duplexing said received television tele- 
phone data into audio data and video data, 
means (12) for multiplexing said audio data and 
video data inputted to said permitting means to 
produce television telephone data, and 
means (12) for permitting said duplexed audio 
data and video data to be outputted outside 
said cellular phone and audio data and video 
data to be inputted to said permitting means 



35 



40 



45 



50 



55 



The ceOutar phone according to claim 2, character- 
ized in that said permitting means (12, 13. 17) 
includes a connector for inputting and outputting 
audio data and video data. 

The cellular phone according to claim 2 or 3, char- 
acterized in that said data multiplexing means 
includes multiplexer (12) for multiplexing the audio 
data created by said encoding and decoding means 
(12) and the audio data and video data inputted to 
said permitting means. 

The cellular phone according to one of claims 2 to 

4, characterized in that said encoding and decoding 
means (16, 17) includes means (16) for reproduc- 
ing the audio data from the said data duplexing 
means. 

The cellular phone according to one of claims 1 to 

5, characterized in that said setting means (12, 17) 
includes means (12. 17) for sensing states where 
raid permitting means (12, 13. 17) can transfer the 
television telephone data between said cellular 
phone and the outside and setting the television tel- 
ephone mode. 

A television celluJar phone expansion unit for using 
as a television telephone a cellular phone (10) for 
transmitting and receiving conversation telephone 
data and television telephone data which has audio 
data and video data via a radio channel. 6atd cellu- 
lar phone (10) including means (13) for outputting 
television telephone data via a predetermined 
channel other than the radio channel and means 
(1 1) for receiving television telephone data via the 
predetermined channel, 

said television cellular phone expansion unit 
characterized by comprising: 
means (21 , 31 , 41 , 51 , 61) for receiving the tel- 
evision telephone data output from the output- 
ting means (13) of the cellular phone; 
first conversation means (22, 42) for converting 
the video data and the audio data in the 
received television telephone data into an out- 
put video signal and an output audio signal; 
means (33, 53) for inputting an input video sig- 
nal and an input audio signal; 
second conversion means (32, 52. 63. 64) for 
converting the input video signal and the audio 
signal into video data and audio data; 
means (31 , 51 , 61 ) for outputting the video data 
and the audio data converted by the second 
conversion means (32, 52, 63, 64) to the 
receiving means (21 , 31 . 41 . 51 . 61) of the cel- 
lar phone. 
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* w ; e. ^ •■•The 1 ^television cellular phone expansion' unit •■■ 
according to claim 7, characterized by further com- 
prising: 

means (23) for displaying an image cone- s 
sponding to said converted output video signal; 
means (43) for reproducing audio data corre- 
sponding to said converted output audio signal; 
means (53) for generating an audio signal in 
response to sound; and 10 
means (33) for picking up an image and gener- 
ating a video signal. 

9. The television cellular phone expansion unit 
according to claim 7 or 8, characterized by further is 
comprising means (62, 65) for multiplexing said 
audio data and video data to be transferred and 
duplexing the television telephone data outputted 
from said outputting means (31 . 51 , 61) of said cel- 
lular phone (10) into audio data and video data. 20 

10. The television cellular phone expansion unit 
according to one of claims 7 to 9, characterized in 
that said cellular phone (10) further comprising 
means (12) for multiplexing said audio data and 25 
video data transferred from said outputting means 
(31, 51. 61) of said expansion unit and duplexing 
the television telephone data received in said cellu- 
lar phone via the radio cannel into audio data and 
video data. 30 

11. A television cellular phone system including a cellu- 
lar phone (10) for transmitting and receiving conver- 
sation telephone data and television telephone data 
which has audio data and video data; viara radio 35 
channel and a television cellular phone expansion 
unit for using the cellular phone (10) as a television 
telephone, said television cellular phone system 
characterized by comprising: 

40 

means (1 1) for receiving said conversation tel- 
ephone data and said television telephone data 
via said radio channel; 

means (1 2, 1 7) for setting a conversation mode 
when said receiving means (11) receives said 45 
conversation telephone data, and setting a tel- 
evision telephone mode when said receiving 
means (11) receives said television telephone 



means (12, 16) for, in said conversation mode, so 
decoding said conversation telephone data to 
produce sound and encoding sound to create 
conversation telephone data; 
means (12, 13, 17) for. in said television tele- 
phone mode, permitting said received teievi- ss 
sion telephone data to be outputted to said 
expansion unit from said cellular phone and 
said television telephone data to be inputted 



, - .from said expansion unit to said cellular phone; ' ««* 4 
and 

means (1 1) for transmitting the television tele- 
phone data inputted to said permitting means 
via said radio channel, and 
said television telephone expansion unit com- 
prising: 

means (21 , 31 , 41 , 51 , 61 ) for receiving the tel- 
evision telephone data output from the permit- 
ting means (12, 13, 17) of the cellular phone 
(10); 

first conversation means (22, 42) for converting 
the video data and the audio data in the 
received television telephone data into an out- 
put video signal and an output audio signal; 
means (33, 53) for inputting an input video sig- 
nal and an input audio signal; 
second conversion means (32, 52, 63, 64) for 
converting the input video signal and the audio 
signal into video data and audio data; 
means (31 , 51 , 61) for outputting the video data 
and the audio data converted by the second 
conversion means (32, 52, 63, 64) to the 
receiving means (21 , 31 , 41 , 51 , 61) of the cel- 
lar phone. 

12. The television cellular phone system according to 
claim 11, characterized in that said permitting 
means (12, 13, 17) includes 

means (12) for, in said television telephone 
mode, duplexing said received television tele- 
phone data into audio data and video data, 
means (1 2) for multiplexing said audio data and 
video data inputted to said permitting means " J - l 
(1 2, 1 3, 1 7) to create television telephone data, 
and 

means (13) tor permitting not only said 
duplexed audio data and video data to be out- 
putted outside said cellular phone but also 
audio data and video data to be inputted to said 
permitting means (12, 13, 17). 

13. The television cellular phone system according to 
claim 12, characterized in that said data multiplex- 
ing means (12, 13, 17) of said cellular phone 
includes multiplexer (12) for multiplexing the audio 
data created by said encoding and decoding means 
(16, 1 7) and the audio data and video data inputted 
to said permitting means (1 2, 13, 1 7) of said cellular 
phone. 

14. The television cellular phone system according to 
claim 12 or 13, characterized in that said encoding 
and decoding means (16. 1 7) of said cellular phone 
(10) includes means (16) for reproducing the audio 
data from said duplexing means ( 1 2) of said cellular 
phone (10). 
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-1Sr Th8He!ewsiorvcellular e phone system accorcfing to 
one of claims 11 to 14, characterized in that said 
setting means (12, 17) includes means (12) tor 
sensing states where said permitting means (12, 
13, 17) can exchange television telephone data 5 
between said cellular phone (10) and the outside, 
and setting the television telephone mode. 

16. The television cellular phone system accorcfing to 
one of claims 11 to 15, characterized by further 10 
comprising: 

means (23) for displaying an image corre- 
sponding to said converted output video signal; 
means (43) for reproducing audio data corre- is 5 
spending to said converted output audio signal; 
means (53) for generating an audio signal in 
response to sound, and 
means (33) for picking up an image and gener- 
ating a video signal. 20 

17. The television cellular phone system accorcfing to 
one of claims 11 to 16. characterized in that said 
cellular phone further comprises means (12) for 
multiplexing said audio data and video data trans- 2s 
ferred from said outputting means (31, 51) of said 
expansion unit and duplexing the television tele- 
phone data into audio and video data to be output- 
ted from said permitting means (12. 13. 17) of said 
cellular phone to said expansion unit. so 

18. The television cellular phone system accorcfing to 
one of claims 11 to 17, characterized in that said 
television telephone expansion unit further com- 
prises means (65) for multiplexing said aucfiodata* - as * 
and video data transferred from said outputting 
means (63. 64) of said expansion unit and duplex- 
ing the television telephone data transferred from 

said permitting means (12, 13. 17) of said cellular 
phone into audio data and video data. <o 

19. A cellular phone system characterized by compris- 
ing: 

a cellular phone unit (10) capable of transmit- 45 
ting and receiving conversation telephone data 
and television telephone data including audio 
and video data via a pubSc radio communica- 
tion network; and 

an expansion unit (60) which is provided irtde- so 
pendentty of said cellular phone (10) and 
includes means (12) for, when said cellular 
phone is in a television telephone mode for 
transmission and reception of television tele- 
phone data and the relation between said ss 
expansion unit (60) and said ceOular phone 
(10) is kept in a transfer mode enabling data 
transfer, not only enabling television telephone 



- audio and video date tobe exehangeri'bstwesn^ 
said cellular phone (10) and said expansion 
unit (60) and converting the transferred audio 
and video data into audio and video agnate but 
also creating audio and video data to be trans- 
ferred to said cellular phone (10). wherein said 
cellular phone (10) is kept capable of conversa- 
tion using television telephone audio data, 
when said cellular phone (10) is in the televi- 
sion telephone mode and kept in a non-transfer 
mode in which the data transfer between said 
cellular phone (10) and said expansion unit 
(60) is impossible. 

A cellular phone system characterized by compris- 
ing: 

a cellular phone unit (10) capable of transmit- 
ting and receiving conversation telephone data 
and television telephone data including audio 
and video data via a public radio communica- 
tion network; and 

an expansion unit (60) which is provided inde- 
pendently of said cellular phone (10) and 
includes means (62. 65) for. when said cellular 
phone (10) is in a television telephone mode for 
transmission and reception of television tele- 
phone data and the relation between said 
expansion unit (60) and said cellular phone 
(10) is kept in a transfer mode enabling data 
transfer, not only enabling television telephone 
audio and video data to be exchanged between 
said cellular phone (10) and said expansion 
unit (60) and converting the transferred audio 
and video data into audio and video signals but 
also creating audio and video data to be trans- 
ferred to said cellular phone, wherein said cel- 
lular phone (10) is kept capable of conversation 
using the television telephone audio data trans- 
ferred from said expansion unit, when said cel- 
lular phone (10) is in the television telephone 
mode and kept in the transfer mode. 
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